What is claimed is : 

^n anterior cervical plate for engaging at least 
two vertebrafe of V human cervical spine along the anterior aspect 
of the spine, saidNplate having a length sufficient to span at 
least two adjacent cervical vertebrae, a lower surface for 
contacting the cervicai vertebrae and an upper surface opposite 
to said lower surface, said plate having a plurality of bone 
screw receiving holes extending through said plate from said 
upper surface to said lcbweA surface , said plate having at least a 
first pair of bone screvA rec^ivi^g holes associated with a first 
of the adjacent cervical yerte\>rae\^nd at least a second pair of 



bone screw receiving holes\asso<Xia|te 
adjacent cervical vertebrae, \saic 
than its width, wherein said 1 



with a second of the 
plat\ having a length longer 
» of said plate has a 



first concave curvature parallel to \said 1 length, said first 
concave curvature having a radius of \urvature between 
approximately 2 0 cm to 24 cm. 

2 . The plate of claim 1 in which said lower surface 
has a second concave curvature transverse\to said length parallel 
to said width, said second concave curvature having a radius of 
curvature between approximately 15mm to 2 0mnV 

3 . The plate of claim 1 in which skid plate has a 
generally rectangular configuration with lobes\ extending from at 
least the corners of said plate and has at leasi one of said bone 
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screw receiving holes located within one of said lobes. 

4 . Yrhe plate of claim 1 in which said plate has a 
length longer than said width. 

5. The\ plate' of claim 2 in which said second concave 
curvature has a rao^Lus of curvature in the order of approximately 
16 to 21 mm. 

6. The plctae of claim 1 in which said plate has a 
length sufficient to spyi at least three consecutive vertebrae. 

7. The pla|te oX XLaim 1 in which said lower surface of 
said plate has a complex cdncaSr^ curvature configured to mate 
with the vertebral bod^s of\theNat least two vertebrae, and each 

\ 

bone screw receiving hol^ has \pi longitudinal axis that is 
generally perpendicular tc\said\lc|we3 
said bone screw receiving ho"3 
receiving holes is formed to retail 
position in which the longitudinal 
screw is aligned with the longitudinal 
receiving hole. 

8. The plate of claim 1 futl^er comprising a plurality 
of bone screws each insertable into a respective one of said bone 
screw receiving holes in a direction from said upper surface to 
said lower surface to secure said plate to a vertebra, each of 
said bone screws retainable in a respective one of said bone 
screw receiving holes below said upper surface. 



eac 



a re 



surface at the location of 
of said bone screw 
pective bone, screw in a 
said respective bone 
of said bone screw 
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axis 
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9. The plate of claim 8 in which each of said bone 
screws has a head dimensioned to achieve an interference fit with 
a respective one of said bone screw receiving holes. 

10. Tt^e plate of claim 8 in which said bone screws are 
self -tapping . 

11. The plate of claim 8 in which each of said bone 
screws has a tip remoue from said head, a shank which is tapered 
from said head to said Kip, and a thread having a substantially 
constant crest diameter/^X^e^substantially the length of said 
shank . 



,of hla 



:hin\ 



:1a 



imVLl in which said thread of each 
p^ors£le and a sharp crest . 

8 ~isri which said bone screws are 



12 . The plate> 
of said bone screws has a 

13 . The plate of 
convergent . 

14. The plate of claim \ in Which at least a portion 
of said lower surface comprises a bcme ingrowth material. 

15. The plate of claim 1 in which at least a portion 
of said lower surface comprises a bone growth material . 

16. The plate of claim 1 in wnich at least a portion 
of said plate is coated with a material to\induce the formation 
of bone . 

17. The plate of claim 1 in which \paid plate comprises 
bone morphogenetic protein. 

18. The plate of claim 1 in which ati least a portion 
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of said plate is made of a material which is resorbable. 

19^ The plate of claim 18 in which said resorbable 
material is polygyconate . 

20. The plate of claim 19 in which said resorbable 
material is impregnated with a fusion promoting substance. 

21. The VLate of claim 1 in which at least a portion 
of said lower surfaces is textured so as to promote bone ingrowth. 

22. The pla\e of claim 21 in which said textured 
portion is impregnated wibsh a fusion promoting substance. 

23. The nlate of claim 1 in which at least a portion 
of said lower surf acA comprises \a time released bone growth 
inducing material . \ \ \ 

24. The platex^f cla:_m V in which at least a portion 
of said lower surface is roug^rred uo promote the growth of bone 
along said lower surface. \ \ 

25. The plate of claim A in which said plate includes 
an aperture proximate at least one o\ sai\d bone screw receiving 
holes. \ 

26. The plate of claim 25 in\which said aperture 
comprises a slot along the longitudinal axis of said plate. 

27. The plate of claim 1 in whYch at least at one end 
of said plate includes means for engaging aXcompression tool. 

^28. The plate of claim 27 in whicA said engaging means 
comprises 'a recess. \ 
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29. X^The plate of claim 28 in which said engaging means 
comprises^a depression in said at least one end of said plate. 

Lor cervical plate for engaging at least 
two vertebrae of a human cervical spine along the anterior aspect 
of the spine, said plate having a length sufficient to span at 
least two adjacent cervical vertebrae, a lower surface for 
contacting the cervical vertebrae and an upper surface opposite 
to said lower surface, said plate having a plurality of paired 
bone screw receiving holes extending through said plate from said 
upper surface to said lower surface, each pair of said bone screw 
receiving holes being adapted t© pe placed in the same vertebra, 
said plate having a length longed than Vts width, wherein said 
lower surface of said plate has al concave radius of curvature 
parallel to its width in which th^ qp\i\ral longitudinal axes of 
the bone screw receiving holes of kt ^ee^t one of said pairs of 
bone screw receiving holes form an ancfcud&d angle to each other 
in the range of approximately 15 degreea to\ 3 0 degrees. 

31. The plate of claim 30 in wVicn at least one of 
said pairs of bone screw receiving holes fo^rm an included angle 
of approximately 2 0 degrees. 

32. The plate of claim 30 in which &he central 
longitudinal axes of the bone screw receiving troles of at least 
one of said pairs of bone screw receiving holes Y orm an included 
angle of less than approximately 2 9 degrees and greater than 21' 
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degrees . 

33\ The plate of claim 3 0 in which the central 
longitudinal °^ the kone screw receiving holes of at least 

one of said pairs of bone screw receiving holes form an included 

. \ 

angle of greater frhan 14 degrees and less than 3 0 degrees. 

34. The\late of claim 30 in which the central 
longitudinal axes of the bone screw receiving holes of at least 



of said pairs o f bone 



one of said pairs of bone screw receiving holes form an included 
angle greater than 2 0 decrees and less than 3 0 degrees. 

35. The plate ok claim 30 in which each bone screw 
receiving hole is generally perpendicular to said lower surface 
of said plate. 

36. The plate of IclaaSm 30\m which said increased 
upper portion of said bone slprew \e^ivmg holes has a threaded 
portion. 

37. The plate of clVim 30\fuVther comprising a thread 
on the interior of one of said b\ne screw, receiving holes. 

38. The plate of claim 30 inWhVch at least one of 
said bone screw receiving holes has means\ for preventing a bone 
screw from passing entirely through said o\e of bone screw 
receiving holes. 

39. The plate of claim 30 in which\ at least one of 
said bone screw receiving holes has an upper cmameter portion and 
a smaller lower diameter portion to prevent a bbne screw being 
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placed in said one of bone screw receiving holes from passing 



entirely t'hroug 



qh sai 



d one of bone screw receiving holes. 



40. Th^plate of claim 3.0 in which at least a portion 
of said lower surface comprises a bone growth material. 

41. The plate of claim 30 in which at least a portion 
of said plate is coate^ with a material to induce the formation 
of bone . 



42. The plate^^i^claim 30 in which said plate 
comprises bone morphogepet\c protein. 

43. The platfe of VilainNso in which at least a portion 
of said plate is made o\ a m^ei-^l^hich is resorbable. 



44 . The plate ^f cla^m 4^ in which said resorbable 
material is polygyconate 

45. The plate of claim ^4 ifo which said resorbable 
material is impregnated with a fusion promoting substance. 

46. The plate of claim 30 Yn which at least a portion 
of said lower surface is textured so aato promote bone growth. 

47. The plate of claim 46 in which said textured 
portion is impregnated with a fusion promoting substance. 

48. The plate of claim 30 in which at least a portion 
of said lower surface comprises a time released bone growth 
material . 

49. The plate of claim 30 in which at\ least a portion 
of said lower surface is roughened to promote tha growth of bone 
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along said lower surface. 

50. YThe plate of claim 30 in which said plate includes 
an aperture betWfeen said first end and said second end proximate 
at least one of said bone screw receiving holes. 

51. The plate of claim 50 in which said aperture 
comprises a slot alor\q the longitudinal axis of said plate. 

52. The pirate of claim 30 in which at least at one 



end of said plate inclu 
53 . The plat> 
comprises a recess. 

54 . The plat 
comprises a depression 

i5 . An anter 
cervical spihe along the 
having a first end, a s 
at least three adjacent 
lower surface for contacting the 
an upper surface opposite to said lo\ 
having at least a first pair of bone 
associated with a first of the adjace 
least a second pair of bone screw rec 
a second of the adjacent cervical 
least one transverse pair of intermediate 
holes associated with a cervical 



for engaging a compression tool. 
52 in which said engaging means 

52 in which said engaging means 
id of said plate, 
engaging a human 
le spine, said plate 
i sufficient to span 
lid plate having a 
rical vertebrae and 
, said plate 
iving holes 
1 vertebrae and at 
es associated with 
id plate having at 
screw receiving 
rmediate the first 
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and second \pf the adjacent cervical vertebrae, each of said bone 
screw receiving holes extending through said plate from said 
upper surface ts^o said lower surface, and said plate having an 
aperture there through between said first and second pairs of 
bone screw receiving holes, said aperture being associated with 
the intermediate cervical vertebrae. 

56. The plate of claim 55 in which said plate has a 
length longer than said^width, and said lower surface has a 
concave curvature paralle\ to said length, said concave curvature 
having a radius of curvapr\ greater than 15 cm and less than 25 
cm. 

57. The plate\of cl^im 55 \n which said plate has a 

.ower surface has a first 



afod 



.d\lc 



5A7 in 



/hich said first concave 
order of approximately 



length longer than said wUdth, 
concave curvature parallelvto saic 

58. The plate of cslaim 
curvature has a radius of curvature \n the 
16 to 21 mm. 

59. The plate of claim 55 in\ which said lower surface 
of said plate has a complex concave curva>{:ure\ configured to mate 
with the vertebral bodies of the at least Ywo vertebrae, and each 
bone screw receiving hole has a longitudinal axis that is 
generally perpendicular to said lower surf ace\ at the location of 
said bone .screw receiving hole and each of saiffl bone screw 



receiving holes is formed to retain a respective bone screw in a 
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position in^which the longitudinal axis of said respective bone 
screw is aligned with the longitudinal axis of said bone screw 
receiving hole\ 

60. Tke plate of claim 55 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners or said plate and has at least one of said bone 
screw receiving holes \located within one of said lobes. 

61. The plg^--CLf claim 55 in which the central 
longitudinal axes of [the ^oneN^crew receiving holes of at least 

^ceiving holes form an included 
.4 degrees _and\l ess than 3 0 degrees, 
of clVifn %5 in\ which the central 



)one acrew 



one of said pairs of 
angle of greater than 

62 . The plat* 
longitudinal axes of the bone 
one of said pairs of bone sc 



rew Receiving holes of at least 
rfeceivYng holes form an included 



angle greater than 20 degrees and Aess uhan 30 degrees. 

63. The plate of claim 55\in wmich at least a portion 
of said lower surface comprises a bona growth material. 

64. The plate of claim 55 ir\ which at least a portion 
of said lower surface comprises a bone ingrowth material. 

65. The plate of claim 55 in wmch at least a portion 
of said lower surface is roughened to promote the growth of bone 
along said lower surface. 

66. The plate of claim 55 in whichXat least a portion 
of said lower surface comprises a bone growth material. 
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67. \ The plate of claim 55 in which at least a portion 
of said plate is v coated with a material to induce the formation 
of bone . 

68. The VLate of claim 55 in which said plate 
comprises bone morphcraenetic protein. 

69. The plane of claim 55 in which at least a portion 
of said plate is made of\a material which is resorbable. 

70. The plate^f^claim 69 in which said resorbable 
material is polygyconat^ 



.th a Susio] 



71. The plate \of cl^im 6 
material is impregnated 

72. The plate 6% claim\55 
of said lower surface is textured 

73 . The plate of c 
portion is impregnated with a fu 

74. The plate of claim 55 in 
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in which said resorbable 
romoting substance . 

ich at least a portion 
as ^o Npromote bone ingrowth, 
in whidh said textured 
omofting substance . 
jhicxi at least a portion 



of said lower surface comprises a time re\eas^d bone growth 
inducing material . 

75. The plate of claim 55 in whicA at least a portion 
of said lower surface is roughened to induce tme formation of 
bone along at least a portion of said lower surrace. 

76. The plate of claim 55 in which saicfl aperture 
comprises a slot along the longitudinal axis of said plate. 

77. The plate of claim 55 in which at least at one 
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end of said plate includes means for engaging a compression tool. 

78. \The plate of claim 77 in which said engaging means 
comprise^ a recess. 

An anterior cervical plate for engaging a human 
cervical spine alongvthe anterior aspect of the spine, said plate 
having a length sufficient to span at least two adjacent cervical 
vertebrae, said plate J^ri^ a lower surface for contacting the 
cervical vertebrae anfcl anVupperssurf ace opposite to said lower 
surface, said plate having at leas^fc a first pair of bone screw 
receiving holes associated wrth a first of two adjacent cervical 
vertebrae and at least ^a seconck pair ofNbone screw receiving 
holes associated with a aecond ok the £fycAadjacent vertebrae, 
said bone screw receiving holes exVenfling Vnrough said plate from 
said upper surface to said loV^r surface, a ^J at l east one en d of 
said plate including a recess f or^eng^ging a csompression tool. 

80. The plate of claim 79 in N^hich sa\d engaging means 
comprises a recess. 

81. The plate of claim 79 in which said\plate includes 
an aperture along a transverse line intermediate said first and 
said second pairs of bone screw receiving holes. 

82. The plate of claim 79 wherein saia plate has a 
length longer than said width, and said lower sunface has a 
concave curvature parallel to said length, said concave curvature 
having a radius of curvature greater than 15 mm and\less than 25 
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83 y The plate of claim 79 in which said plate has a 



\ 

generally rectangular configuration with lobes extending from at 
least the corners of said plate and has at least one of said bone 
screw receiving holes located within one of said lobes. 

84. The plate of claim 79 in which said plate has a 
length longer than saod width, and said lower surface has a 
concave curvature paral\J^T^tp said width. 

85. The plat|e\of cls&m 84 in which said concave 
curvature has a radius bf {survatufe in the order of approximately 
16 to 21 mm. 



n\which said plate has a 
onsecut ive vertebrae . 
in Miich said lower surface 



ire 



86. The plate 
length sufficient to span Vt lea^ 

87. The plate of \plaim\7f 
of said plate has a complex c<5^cavd( curvatVire configured to mate 
with the vertebral bodies of the at least two vertebrae, and each 
bone screw receiving hole has a longitrudinal \axis that is 
generally perpendicular to said lower surface \at the location of 
said bone screw receiving hole and each c^f said bone screw 
receiving holes is formed to retain a respective bone screw in a 
position in which the longitudinal axis of ^aid respective bone 
screw is aligned with the longitudinal axis o% said bone screw 
receiving hole. 

88. The plate of claim 79 in which the\ central 
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longitudinal axes of the bone screw receiving holes of at least 



one of said -pairs of bone screw receiving holes form an included 
angle of approximately 20 degrees to 30 degrees. 

89. "l^ke plate of claim 79 in which the central 
longitudinal axes of the bone screw receiving holes of said pairs 
of bone screw receiving holes form an included angle of greater 
than 3 0 degrees, 

90. The plap^Trfk^claim 79 further comprising at least 
one bone screw receiving hole associated with a cervical 
vertebrae intermediate the i^irst anci^ second of the adjacent 
vertebrae 



91. The plade of cla 
of said lower surface comprises 

92 . The plate 
of said lower surface compr 

93 . The plate of claim 
of said lower surface is roughened 
along said lower surface. 

94. The plate of claim 
of said plate, is coated with a ma 
of bone . 

95. The plate of claim 
comprises! bone morphogenetic prot 

96. The plate of cla 



which 
owth 




ist a portion 
irial . 
.east a portion 
rial . 

iast a portion 
growth of bone 

east a portion 
the formation 

plate 

ast a portion 
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of said plate is made of a material which is resorbable. 

97. The plate of claim 96 in which said resorbable 
material is polygyconate . 

98. TheV plate of claim 96 in which said resorbable 
material is impregnated with a fusion promoting substance. 

99. The/prafee of claim 79 in which at least a portion 
of said lower surface is^te^i^ed so as to promote bone ingrowth. 

100. The plate of clairn 99 in which said textured 
portion is impregnated withy a fusicm promoting substance. 

101. The plate of claim 79 \n which at least a portion 
of said lower surface^ comprises^ a time released bone growth 
inducing material. 

$to2 . An antei^or cervic^]/ pla^e £\)r engaging at least 
two vertebrae of a human cervical sMne alV>ncJ the anterior aspect 
of the spine, said plate having— a^length sufficient to span at 
least two adjacent cervical vertebrae, \a loweo: surface for 
contacting the adjacent cervical vertebrae and' an upper surface 
opposite to said lower surface, said plata having a plurality of 
bone screw receiving holes extending througn said plate from said 
upper surface to said lower surface, at leasn a first of said 
bone screw receiving holes being associated wi\th a first of the 
adjacent cervical vertebrae and at least a second of said bone 
screw receiving holes being associated with a seaond of the 
adjacent cervical vertebrae, at least one of saidYbone screw 
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receiving holes having a recess associated with and partially 
offset therefrom, and a locking element associated with said 



recess having a 



V 

a. nead, said locki 
pic 



ng element capable of being pre- 



installed to said plate prior to insertion of a bone screw into 
said at least one bone screw hole, said locking element being 
movable from a first ^^sition to a second position, said head 
being configured so as to permit insertion of bone screws into 
said bone screw receivingVJaoie associated with said recess when 



in said first position ar 
bone screw inserted in said 
with said recess when sai<$ loc 
position. 

103. The plate ofVclaim 
element has a bearing surfaceXfor b 1 
bone screw when said locking element 



£0 cover at least a portion of 
w receiving hole associated 
nt is in said second 



ich said locking 
rin£* against a portion of a 
is in\said second position. 



104. The plate of claim 1.02 un wh^ch said locking 
element has at least one camming surface. 

105. The plate of claim 102 in\vhich said locking 
element has at least one ramped surface. 

106. The plate of claim 102 in wl\ich said recess has 
threaded portion. 

107. The plate of claim 106 in whicl^ said locking 
element comprises a threaded member. 

108. The plate of claim 106 in which siid locking 
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element has a camming surface 
10 9.\a: 



ch said locking 



h said rivet has 



The plate of claim 106 in which said locking 
element has a ramped surface 

110. The ]3\late of claim 106 in which said locking 
element comprises a sc\ew having a head portion and a threaded 
shaft . 

111. The plate dt claim 106 in which said head has a 
camming surface . 

112. The plate of claim 106 \n which said head has a 
ramped portion surfc 

113. The 
element comprises a 

114. The 
camming surface . 

115. The plate of claijn 113 ±\ whi'^h said rivet has a 
ramped surface . 

116. The plate of claim 102 in fyhich\ said recess has 
at least one camming surface for cooperatior\ wiqh said locking 
element . 

117. The plate of claim 116 in which ^aid locking 
element has a camming surface, 

118. The plate of claim 102 in which s&id removed 
segment is arcuate and has the same or greater radius of 
curvature than the corresponding bone screw receiving hole, 
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119. The plate of claim 102 further comprising an 
opening in the side wall of said bone screw receiving hole in 
communication with the side wall of said recess, said locking 

element having a projection to fit within said opening so as to 

\ 

cover a portion of saMd bone screw receiving hole when said 



\ 



locking element is move^ from said first position to said second 
position. 

120. The plate o'f claim 119 in which said projection 
has a ramped surface 

121. The plate bf alaim l\)2 in which said locking 
element is permanently att 

122 . The plate o 
least one segment removed 

123 . The plate 
length longer than said wi 
concave curvature parallel 

124. The plate o 
concave curvature has a rad 
approximately 16 to 21 mm. 

125. The plate o 
surface of said plate has a 
said length. 

126. The plate 
concave curvature has a rad 




d head has at 

h said plate has a 
surface has a first 

id first 
order of 

id lower 
vature parallel to 

d second 
r than 15 cm 
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and less t\han 25 cm. 

1>27. The plate of claim 102 in which said plate has a 
generally rectangular configuration with lobes extending from at 
least the corners of said plate and has at least one of said bone 
screw receiving\holes located within the circumference of at one 
of said lobes . 

128. The Opiate of claim 102 in which said plate has a 
length sufficient to ^epan at least three consecutive vertebrae, 

129. The plat 
of said bone screw rece 
lower surface of said p 

13 0. The plat 
longitudinal axes of th 
one of said pairs of bon§ sere 
angle of greater than 14 dtegree 



im 102 in which the central axes 
ng holesVare perpendicular to said 



laim 



bonexsc: 



102 



n which the central 
iving holes of at least 
holes form an included 
and Uess than 3 0 degrees. 



ecaivmc 



131. The plate of claim \102 V.n which the central 
longitudinal axes of the bone screw\receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle greater than 2 0 degrees and lessV:hkn 3 0 degrees, 

132. The plate of claim 102 in\which at least one of 
said bone screw receiving holes has means \for preventing a bone 
screw from passing entirely through said onlp of bone screw 
receivina holes. 



133. The plate of claim 102 in whiqh at least one of 
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said bone scisew receiving holes has an upper diameter portion and 
a smaller lowers diameter portion to prevent a bone screw being 
placed in said one of bone screw receiving holes from passing 
entirely through said one of bone screw receiving holes. 

134. The\plate of claim 102 in which at least a 
portion of said lower\surf ace comprises a bone ingrowth material. 

135. The plate of claim 102 in which at least a 
portion of said lower surface comprises a bone growth material. 

136. The plate \^-ei$im 102 in which at least a 
portion of said lower surtfack is rd^ighened to promote the growth 
of bone along said lower 

137. The plate 
of said plate is coated w 
of bone . 




which at least a portion 
al to induce the formation 



which at least a 
1 which is resorbable, 
ich said resorbable 



138. The plate of \laijjp( 1^02 \in which said plate 
comprises bone morphogenetic proteii 

139. The plate of claim loi 
portion of said plate is made of a mat< 

140. The plate of claim 139 ii 
material is polygyconate 

141. The plate of claim 139 in which said resorbable 
material is impregnated with a fusion promoting substance. 

142. The plate of claim 102 in whiah at least a portion 
of said lower surface is textured so as to promote bone ingrowth. 
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143. The Opiate of claim 142 in which said textured 
portion is impregnated with a fusion promoting substance. 

144. The plane of claim 102 in which at least a portion 
of said lower surface comprises a time released bone growth 
inducing material . 

145. The plate (3£ claim 102 in which at least one end 
of said plate has a means foaj removably engaging a compression 
tool . 

146. The plate of ciyijiL-J^B in which said engaging 
means comprises a depression iyi ^aid at\least one end of said 
plate . 

^^lX^. An anterior ceJ:vica\ plp^te system for engaging at 
least two vertebrae of a humar 
aspect of the spine, said system comjYris\mg : 

a plate having a length s>ff^icj\ent to span at least two 
adjacent cervical vertebrae, said plat A hiving a lower surface 
for contacting the cervical vertebrae an^ ap upper surface 
opposite to said lower surface, said plat^ paving a plurality of 
bone screw receiving holes extending throu&H said plate from said 
upper surface to said lower surface, at least one of said bone 
screw receiving holes being associated with A first of the 
adjacent vertebrae and at least a second of sefcLd bone screw 
receiving holes being associated with a second pf the adjacent 
vertebrae, said bone screw receiving holes each \having an offset 



cervAcal\ spine along the anterior 
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recess for receiving a locking element; 



a plurality of bone screws each insertable into a 
respective one ofNsaid bone screw receiving holes in a direction 



from said upper surface to said lower surface to secure said 
plate to a vertebra, each of said bone screws retainable in a 
respective one of saicNbone screw receiving holes; and 

a plurality of\locking elements each engageable in a 
respective one of said offeset recesses associated with said bone 
screw receiving holes, sap. d\ plurality of locking elements each 
being configured to lock Lne^of said bone screws to said plate by 
covering at least a portion of\on^\of s^id bone screw receiving 
holes below said upper suri 

148. The plate system 6Jf claim 147 in which said 
locking element has a bearincKsurf ace Sor bearing against a 
portion of a bone screw when saipl loo^kii\g element- is in said 
second position. 

149. The plate system of cla\m \L47 in which said 
locking element has a camming surface. 

150. The plate system of claim l\j7 in which said 
locking element has a ramped surface, 

151. The plate system of claim 147\in which said 
recess has a threaded portion. 

152. The plate system of claim 151 ii\ which said 
locking element comprises a threaded portion. 
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153\ The plate system of claim 152 in which said 
locking element \ia.s a camming surface. 

154. Thdv plate system of claim 152 in which said 
locking element has>a ramped surface. 

155. The plate system of claim 151 in which said 
locking element comprises a screw having a head portion and a 
threaded shaft . 

156. The plate^s^ptem of claim 155 in which said screw 
has a camming surface. 

157. The platy systeV o3\ claim 155 in which said screw 
has a ramped surface . 



147 in which said 




158 . The plate 
locking element comprises 

159. The plate sys\em of 
has a camming surface . 

160. The plate system of^c 
has a ramped surface . 

161. The plate system of 
recess has at least one camming surface fo 
locking element . 

162. The plate system of claim 1 
locking element has a camming surface. 

163 . The plate system of claim 
locking element has a removed segment that 



ich said rivet 



which said rivet 



ich said 

tion with said 



which said 



lich said 
uate and has the 
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in which said 



same or greater radius of curvature than the corresponding bone 
screw receivings^hole . 

164. T$he plate system of claim 147 further comprising 
an opening in the side wall of one of said bone screw receiving 
hole in communication with the side wall of said recess, said 
locking element having a projection adapted to fit within said 
side wall opening scy as to cs*yer a portion of said one of said 
bone screw receiving hole when ^id locking element is moved from 
a first position to 

165. The 
projection has a ramp 1 ^ 

166. The pl^te syst^r 
locking element is pi 

167. The i 
one end of said plate 
compression tool. 

168. The plate system of cl^im 1&7 in which said 
engaging means comprises a depression in\saia at least one end of 
said plate. 

169. The plate system of claim 14\ in which said recess 
for receiving a locking element comprises a thread on the 
interior of at least one of said bone screw receiving holes. 

| 170. The plate system of claim 147 in\ which said 
locking element covers at least a portion said obne screw 



of Nclaim 147 in which said 
sntly/afet ached ta said plate. 

of claim 14 7 in which at least 
3 for removably engaging a 
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receiving hole when placed in said recess. 

17k. The plate system of claim 147 in which said plate 
has a width and length longer than said width, and said lower 
surface has a first concave curvature parallel to said width. 



172. The plate system of claim 171 in which said first 
concave curvatureJ^s^a radius of curvature of the order of 
approximately Ij 




173 . 

surface of said 
said length. 

174 . 

second concave curv 
15 cm and less than 2 

175. The plates syj^ 
has a generally rectangular 
from at least the corners o 
said bone screw receiving holes 
of said lobes . 

176. The plate system 
has a length sufficient to span 
vertebrae . 

177. The plate system 
axes of said bone screw rec 
lower surface of said plate 



of claim 171 in which said lower 
concave curvature parallel to 

which said 

greater than 

which said plate 
s extending 

least one of 
circumference 

ch said plate 
ecutive 

ch the central 
icular to said 
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178. \The plate system of claim 147 in which each of 
said bone screwsXhave a head dimensioned to achieve an 
interference fit Wsj.th a respective one of said bone screw 
receiving holes. 

179. The plate system of claim 147 in which said bone 
screw and said locking ^element have heads with means for engaging 
a tool for rotating saidNjpone screws and said locking element 

180. The plat/fe ^ystem^of claim 147 in which each of 
said bone screws has a head &nd a ffXst irregular depression in 
the top of said head, a]\d saidyocking Element has a head portion 
and a second irregular dfepressio\ in said ^head, both of said 



first and second depressions havin 

181. The plate system of 
said bone screws are self-ta 

182. The plate syst^njzff 
said bone screws has a tip remote from 
is tapered from said head to said tip, 
substantially constant crest diameter 
length of said shank. 

183. The plate system of c 
thread of each of said bone screws ha 
crest . 




s section, 
which each of 



ch each of 
shank which 
having a 
ally the 



which said 

le and a sharp 



184. The plate system of claim 147 in wt^Lch said bone 
screws and said locking element do not project aboveX the upper 
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surface of said plate when said plate is installed. 

185. ^The plate system of claim 147 in which at least 
one of said bone\ screw receiving holes has means for preventing a 

V 

bone screw from passing through said bone screw receiving hole. 

186. The palate system of claim 147 in which each of 
said bone screw recei\ring holes has an upper diameter portion and 
a smaller lower diamete^portion to prevent a bone screw being 
placed in said bone screw^ receiving hole from passing through 
said bone screw receiving 

187. The platef system d< claim 147 in which at least a 
portion of said lower surface Vompri^s a bone growth material. 

188. The plate\ system \f claihj 147 in which at least a 



portion of said plate is ^oated w:\th 
formation of bone. 



material to induce the 



Lim\14j[ in which said plate 



189. The plate system ( of c i 
comprises bone morphogenet ic p\pten 

190. The plate system of cla^rn 1^7 in which at least a 
portion of said plate is made of a material which is resorbable 

191. The plate system of claim l\o \n which said 
resorbable material is polygyconate . 

192. The plate system of claim 190 Yn which said 
resorbable material is impregnated with a fusion promoting 
substance . 

193. The plate system of claim 147 in Which at least a 
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portion of said lower surface is textured so as to induce bone 
ingrowth . \^ 

194. The plate system of claim 193 in which said 
textured portion is impregnated with a fusion promoting 



compri 





substance . 

195. The 
portion of said lower 
growth inducing mater 

196. The pi 
portion of said lower 
of bone along said lo 

197. The p 
one end of said plate 
end of a compression 

198 . The pi 
engaging means comprises a depression 
said plate. 

199. The plate system of cl 
opening comprises a longitudinal slot 
of said plate. 

^ An anterior cervica 
two vertebrae of a human cervical spine 
of the spine, said plate having a length 
least two adjacent cervical vertebrae, a 



7 in which at least a 
ime released bone 

aim 147 in which at least a 
to promote the growth 



which at least 
ng the first 

ich said 
east one end of 

ch said 
itudinal axis 

^engaging at least 
anterior aspect 
to span at 
ace for 
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contacting the cervical vertebrae, and an upper surface opposite 
to said lower surface; a plurality of bone screw receiving holes 
associated with^t least a first and a second of the adjacent 



vertebrae, said plurality of bone screw receiving holes extending 
through said plate f^pm said upper surface to said lower surface, 
at least one off said pvb^rality of bone screw receiving holes 
having a reducqd diamete\- lbwer portion and an increased diameter 
upper portion proximate sdsid u^er surface; and a locking element 
engageable in sai(l increased diam^er upper portion of one of 
said bone screw receiving holers to Ibgk one of said bone screws 
to said plate, said \ocking element *adaV ted to bear against one 
of said bone screws wlifc 
holes . 

201. The plate 
element is coaxially engageab!] 
receiving holes . 

202. The plate of claim 200 in \which \said plate has a 
length longer than said width, and said lofyer suVface has a first 
concave curvature parallel to said wic 

203. The plate of claim 202 in whicl^ said first concave 
curvature has a radius of curvature : 
approximately 16-21 mm. 

204. The plate of claim 200 in which sa\d lower surface 




receiving 



locking 



rew 



of said piate has a second concave curvature 



to said 
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length . 



205\^The plate of claim 204 in which said second 
concave curvature has a radius of curvature greater than 



\ 



approximately 15 cm and less than approximately 2 5 cm. 

206. TheNplate of claim 200 in which said plate has a 
generally rectangularNconf iguration with lobes extending from at 
least the corners of sa\d plate and has at least one of said bone 
screw receiving holes located within the circumference of said 
lobes . 

207. The plate of Vlaim 200 in which said lower 



>lex 



surface of said plate has a c 
to mate with the vertebral boblie 1 
and each bone screw receiving 
is generally perpendicular to 
of said bone screw receiving hc^le an 
receiving holes is formed to retain 



cts^ncave curvature configured 
at least two vertebrae, 



of 



hol^v has a ^longitudinal axis that 
V 



Lid 



owen surface at the location 
en of said bone screw 
espective bone screw in a 



position in which the longitudinal axis\of said respective bone 
screw is aligned with the longitudinal a^Ls \>f said bone screw 
receiving hole. 

208. The plate of claim 200 in which said increased 
upper portion of said bone screw receiving Hples has a threaded 
portion. 

209. The plate of claim 200 further b° m P r i-sing a thread 
on the interior of one of said bone screw receiVing hole 
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210\ The plate of claim 200 in which at least one of 



said bone screwVreceiving holes has means for preventing a bone 
screw from passing^ entirely through said one of bone screw 
receiving holes. 

211. The pl^te of claim 200 in which at least one of 
said bone screw receiving holes has an upper diameter portion and 
a smaller lower diameter^^e^ion to prevent a bone screw being 
placed in said one of bjbne Nscre^v receiving holes from passing 
entirely through said one of cone s^rew receiving holes. 

212. The plate\ of claim 200 \n which the central 
longitudinal axes of the bone screw receiving holes of at least 



form an included 

0 degrees. 

he central 

les of at least 

form an included 



one of said pairs of bone screw reqe 
angle of greater than 14 degrees and 

213. The plate of c\aim 20 
longitudinal axes of the bone s\rew 
one of said pairs of bone screw receiving h< 
angle greater than 2 0 degrees and les 

214. The plate of claim 200 in wtt^Lch said locking 
element comprises a cap. 

215. The plate of claim 200 in which \said locking 
element covers at least a portion of one ot said\ JDone screw 
receiving holes. 

216. The plate of claim 200 in which eacl\ of said bone 
screws have a head dimensioned to achieve an interference fit 
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with a respective one of said bone screw receiving holes. 

21-7L The plate of claim 200 in which said bone screws 
and said locking element each have a head with means for 
engagement by thk same tool for rotating said bone screw and said 
locking element . \ 

218. The jalate of claim 200 in which each of said bone 
screws has a head wit^S^n^i^regular depression in the top of said 
head and said lockiihg element n^s a head portion with an 
irregular depression, bothXof saidN^epressions having the same 
cross sectional area. \ \ 

219. The mate of claim 200 i\ which each of said bone 
screws is a self-tappikg screw. \ 

220. The plate of claim, 2 0|0 i\ which each of said bone 
screws has a tip remote from said he\a[d, a \hank which is tapered 
from said head to said tip, and a thread having a substantially- 
constant crest diameter over most of tHfe lengtNi of said shank. 

221. The plate of claim 220 i\ which^ said thread of 
each of said bone screws has a thin profile* and a sharp crest. 

222. The plate of claim 200 in which said bone screws 
and said locking element do not project above Vthe upper surface 
of said plate when said plate is installed. \ 

223. The plate of claim 200 in which the central axes 
of said bone screw receiving holes are perpendicular to said 
lower surface of said plate. \ 
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235y The plate of claim 200 in which at least a portion 
> \ 

of said lower surface comprises a time released bone growth 
inducing material. . 

236. TheXplate of claim 200 in which at least a portion 
of said lower surface^ is roughened to promote the growth of bone 
along said lower surfac 

237. The plate V)f claim 200 in which said plate 
includes an aperture between saidNfirst end and said second end 
proximate at least one oflsai^l bone ^rew receiving holes. 

238. The plate c\f clc^.m 237 i\ which said aperture 
comprises a slot along the \longifeoidirfal axis of said plate. 



ch at least one end 
efagaging the first end of a 



239. The plate of 
of said plate has means for i^movabr 
compression tool. 

240. The plate of clainT"33 9 iVi tyhich said engaging 
means comprises a depression in said at \e^st one end of said 
plate . 

An anterior cervical plate system for engaging at 
least two vertebrae of a human cervical spine\along the anterior 
aspect of the spine, said system comprising: 

a plate having a length sufficient to >Bpan at least two 
adjacent cervical vertebrae, a lower surface for contacting the 
adjacent , cervical vertebrae, and an upper surface apposite to 



said lower surface; 
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224\ The plate of claim 200 in which said plate has a 
length sufficient to span at least three consecutive cervical 
vertebrae . 

225. The\plate of claim 200 in which said bone screws 
are convergent . 

226. The pl^te of claim 200 in which at least a portion 
of said lower surfacfsco^rises a bone growth material. 

227. The pllate of c\aim 2 00 in which at least a portion 
of said lower surfac^ comprises k bone ingrowth material 

228. The pl^te of claim 2\0 in which at least a portion 



of said plate is coated with a 
of bone . 



LeriaSL to induce the formation 



229. The plate d£ clairp ^00\in\which said plate 
comprises bone morphogenetievproycein\ 

230. The plate of claim 20h i\a which at least a 
portion of said plate is made of a mat e^ia^ which is resorbable, 

231. The plate of claim 200 in\wh\ch said resorbable 
material is polygyconate . 

232. The plate of claim 230 in wh:\ch said resorbable 
material is impregnated with a fusion promoting substance 

233. The plate of claim 200 in which\at least a portion 
of said lower surface is textured so as to induce bone ingrowth. 

234. The plate of claim 233 in which said textured 
portion is impregnated with a fusion promoting substance. 
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a .plurality of bone screw receiving holes associated 
with at leastVa first and a second of the adjacent cervical 
vertebrae, said\plurality of bone screw receiving holes extending 
through said plate, from said upper surface to said lower surface, 
at least one of said, plurality of bone screw receiving holes 
having a reduced diameter lower portion and an increased diameter 
upper portion proximdte\sai^N^pper surface; 

a plurality of \pne screws each having a longitudinal 
axis for insertion into a respect ivev one of said plurality of 
bone screw receiving ho\es in\a \Xirect\on from said upper surface 
to said lower surface ancKhaving aVhead \or engaging said plate 
below said upper surface tox^ecjAiie s\aid piate to a vertebra; and 

a locking element engageVble in said increased diameter 
upper portion of one of said bone soxeV receiving holes to lock 
one of said bone screws to said plate\ \ 

242. The plate system of clad_m\241 in which said 
recess has a threaded portion. \ 

243. The plate system of claim y 41 i n which said 
locking element comprises a cap. \ 

244. The plate system of claim 24l\in which said 
locking element covers at least a portion of one of said bone 
screw receiving holes. \ 

245. The plate system of claim 241 in which said 
locking element is coaxially engageable to one of\said bone screw 
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receiving holes. 

246v. The plate system of claim 241 in which said plate 
has a length sufficient to span at least three consecutive 
cervical vertebrae . 

247. TheXplate system of claim 245 in which said plate 
includes an aperturA between said first end and said second end 
proximate at least oneVof said bone screw receiving holes. 

248. The plate\system of claim 247 in which said 
aperture comprises a slot \long the longitudinal axis of said 
plate . 



syste 



w: 



P el to saisl wi 



radius df c 



of claim 241 in which said plate 
and said lower surface has a 
th. 

laim 249 in which said 
vature in the order of 



249. The platj! 
has a length longer than said 
concave curvature paral? 

250. The plate\system\ oi 
concave curvature has a 
approximately about 16-21 mmS 

251. The plate system of claiVi 241 in which said lower 
surface of said plate has a concave curvature parallel to said 
length , 

252. The plate system of claim 25l\ in which said 
concave curvature has a radius of curvature approximately 15 cm 
and less than approximately 2 5 cm. 

253. The plate system of claim 241 in\ which said plate 
has a generally rectangular configuration with lojses extending 
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of said bone screw receivings 



from at least the corners of said plate and has at least one of 
said bone screw receiving holes located within the circumference 
of said lobes, 

254. The plate system of claim 241 in which said lower 
surface of said plat'e^has a complex concave curvature configured 
to mate with the vertebral bodies of the at least two vertebrae, 
and each bone screw receiving hole has a longitudinal axis that 
is generally perpendicular- to said lower surface at the location 

each of said bone screw 
receiving holes is formed to \pstain a\respective bone screw in a 
position in which the longitudinal a^\s\ of said respective bone 
screw is aligned with the longi\ud\nc[l ^cis of said bone screw 
receiving hole, 

255. The plate system oi\ cla\m 24^1 in which each of 
said bone screws have a head dimensioned^ to \achieve an 
interference fit with a respective one of\said bone screw 
receiving holes, 

256. The plate system of claim 24l\in which said bone 
screws and said locking element each have a heeS& with means for 
engagement by the same tool for rotating said boi\e screw and said 
locking element 

257. The plate system of claim 241 in which each of 
said bone screws has a head with an irregular depression in the 
top of said head and said locking element has a head portion with 
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an irregular depression, both of said depressions having the same 
cross sectio'r^al area. 

258. Vrhe plate system of claim 241 in which each of 
said bone screws Vs a self-tapping screw. 

259. The v plate system of claim 241 in which 'each of 

\ 

said bone screws has\a tip remote from said head, a shank which 

\ 

is tapered from said head to said tip, and a thread having a 
substantially constant crest diameter over most of the length of 



said shank. 

2 60. The p 
thread of each of sai 
crest . 



261. The pic 
screws are convergent 

262 . The pic 
screws and said locking 
surface of said plate when said j 

263. The plate system c 
increased diameter upper portion 
comprises a thread on the interic 
receiving hole. 

264. The plate system c 
one of said bone screw receiving 
bone screw from passing entirely through 




im 259 in which said 

thin profile and a sharp 



ch said bone 



n which said bone 
above the upper 



ch said 
locking element 
bone screw 



ch at least 
for preventing a 
f bone screw 
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receiving holes . 

265\ The plate system of claim 241 in which at least 
one of said bone screw receiving holes has an upper diameter 
portion and a smaller lower diameter portion to prevent a bone 
screw being placed\in said one of bone screw receiving holes from 
passing entirely thrbugh said one of bone screw receiving holes. 

266. The platesystem of claim 241 in which the central 
axes of said bone screwNxece^ing holes are perpendicular to said 
lower surface of said pla\e. 

267. The nlate syfetenkof VLaim 241 in which at least a 
portion of said loweA surf ac^comtorises a bone ingrowth material. 

268. The plate systei\ pf \claim 241 in which at least a 
portion of said lower surface comprises a bone growth material . 

269. The plate system/oA claim 241 in which at least a 
portion of said plate is coated with^ a\material to induce the 
formation of bone. \ \ 

270. The plate system of claim 241 in which said plate 
comprises bone morphogenetic protein. \ 

271. The plate system of claim 2^41 in which at least a 
portion of said plate is made of a material which is resorbable. 

272. The plate system of claim 271 Vn which said 
resorbable material is polygyconate . \ 

^ 273. The plate system of claim 271 in which said 
resorbable material is impregnated with a fusion promoting 
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substance . 

274. The plate system of claim 241 in which at least a 
portion of saic\ lower surface is textured so as to induce bone 
ingrowth. 

275. They plate system of claim 274 in which said 
textured portion is\impregnated with a fusion promoting 
substance . 

276. The plat^ system of claim 241 in which at least a 
portion of said lower /surface comprises a time released bone 
growth inducing materp 



2 77. The pi 
of said lower surface 
along said lower surfac 

278. The plate System of 
includes an aperture betwee 
proximate at least one of said bone 

279. The plate system of 
aperture comprises a slot along the 
plate . 

280. The plate system of 
one end of said plate has means for 
end of a compression tool . 

281. The plate system of 
engaging means comprises a depressi 



24\1 in which at least a portion 
ed to promote the growth of bone 




which said plate 
said second end 
es . 
aid 

dinal axis of said 

which at least 

the first 



C : \TEMP\CERVICAL . wpd 



118 



69 
U 



3 

xsssf 

N 

M 



said plateN 

' 2 ^\^ An anter i° r cervical plate system for engaging at 
least three vertebrae of a human cervical spine along the 
anterior aspect\>f the spine, said device comprising: 

a plateViaving a generally rectangular configuration 
with a first end, a\second end, sides, and a length sufficient to 
span at least two adjacent cervical vertebrae, said plate having: 
rounded lobes\at each corner of said generally 
rectangular configuration and having rounded lobes on said 
sides between said fiixSt^rid second ends; 

a lower surface foA contacting the cervical vertebrae 
and an upper surface opposite to said lower surface; 

a bi- concave curvature >£o|r\:onf orming to the anterior 
aspect of the cervicaY spine 
curvature having a longitudin 
longitudinal axis of said piate 



3S1 lordosis, said bi -concave 
l\pon\ave curvature along the 
transverse concave 



curvature along the transverse axis \of\ said plate; 

a plurality of bone screw receiving holes extending 
through said plate from said upper surface to said lower 
surface and having a reduced diameter portion near said 
lower surface, a respective one of said plurality of bone 
screw receiving holes located at each of said rounded lobes 
such that said plate has a first pair of saidU)° ne screw 
receiving holes located at said first end of said plate 
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corresponding to a first of the adjacent vertebrae, a second 
pair of sasid bone screw receiving holes corresponding to a 
second of tnfe adjacent vertebrae, and a third pair of said 
bone screw receiving holes corresponding to a third of the 
adjacent vertebrae; and 

\ 

a plurality of locking elements for locking a bone 
screw placed in said boneV screw receiving holes, each of said 
plurality of locking elements coaxially engageable in a 
respective one of said bone s^crew receiving holes to lock a bone 
screw to said plate, each of s / ^ctSLocking elements having a 



f itfci over 



depression for engaging a 
^element to said plate, 
he bone screw and 



clac 



vrefce: 



!82 in which the central 
Lng holes of at least 



bottom surface and a top surface Vith 
tool used to lock and unlock ^aid ISpcking^ 
said bottom surface configured \to 
bear against the bone screw. 

283. The plate system ol 
longitudinal axes of the bone screw x 
one of said pairs of bone screw receiving hd^Les form an included 
angle of greater than 14 degrees and less thai* 3 0 degrees. 

284. The plate system of claim 282 in\which the central 
longitudinal axes of the bone screw receiving ho]>es of at least 
one of said pairs of bone screw receiving holes form an included 
angle greater than 20 degrees and less than 30 degrees. 

285. The plate system of claim 282 in whiah said plate 
has a length longer than said width, and said lower surface has 
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concave curvature parallel to said length, said concave curvature 
having a radiu\ of curvature greater than 15 cm and less than 2 5 
cm. 

286. Th& plate system of claim 282 in which said plate 
has a length longer than said width, and said lower surface has a 
first concave curvatur A parallel to said width. 

287. The plate\system of claim 282 in which said first 
concave curvature has a raOTTTS^of curvature in the order of 
approximately 16 to 21 mm.l 

288. The plate &yste>n of cl^sim 287 in which said lower 
surface of said plate has a\seconcd concave curvature parallel to 
said length. 



m 288 wherein said second 
e greater than 15 cm 




289. The plate systfem of Ala: 
concave curvature has a radius o£ curvs 
and less than 2 5 cm. 

290. The plate system of claim 2^2\in which said 
locking element comprises a cap. 

2 9sL. An anterior cervical plating ^system for engaging 
at least three vertebrae of a human cervical saine along the 
anterior aspect of the spine, said device comprising: 

a plate having a generally rectangular configuration 
with a first end, a second end, sides, and a lengtn sufficient to 
span at least two adjacent cervical vertebrae, saicft plate having: 

rounded lobes at each corner of said generally 
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rectangular configuration and having rounded lobes on said 
sides between said first and second ends; 

a low^r surface for contacting the cervical vertebrae 
and an upper ^surface opposite to said lower surface; 

a bi- concave curvature for conforming to the anterior 
aspect of the cervical spine in lordosis, said bi-concave 
curvature having a longitudinal concave curvature along the 
longitudinal axis of said plate and a transverse concave 
curvature along the transverse ax5>s of said plate; 

a plurality of bone sa^ew receiving holes extending 
through said plate from said upper surface to said lower 
surface and having a reduced Niiameter |p<DXtdon near said 
lower surface, a respective oneyofi saad plurality of bone 
screw receiving holes located at eaaih of &aid rounded lobes 
such that said plate has a first paiAof said bone screw 
receiving holes located at said first end of said plate 
corresponding to a first of the adj acent\ vertebrae , a second 
pair of said bone screw receiving holes corresponding to a 
second of the adjacent vertebrae, and a third pair of bone 
screw receiving holes corresponding to a third of the 
adjacent vertebrae, each of said bone screw receiving holes 
having an offset recess for receiving a locking\ element ; and 
a plurality of locking elements for locking\ a bone 



screw placed in said bone screw receiving hole, each of said 
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plurality of locking elements engageable in a respective one of 
said offset recesses to lock a bone screw to said plate, each of 
said locking elements having a bottom surface and a top surface 
with a depression £p r engaging a tool used to lock and unlock 
said locking element Vo said plate, said bottom surface 
configured to fit over \he bone screw and bear against the bone 
screw. 

292. The plate sy\tem of claim 291 in which the central 
longitudinal axes of the bone\screw receiving holes of at least 
one of said pairs of bone screw\ receiving holes form an included 
angle of greater than 14 degrees^^rnd^JLess than 3 0 degrees 



2 93. The plate syste 
longitudinal axes of the bone 
one of said pairs of bone screl 
angle greater than 2 0 degrees 



receii 



and less 



of\claarm291 in which the central 
screw Yefc&iving holes of at least 
inc* holes form an included 
than 3 0 degrees. 



294. The plate systemN^f/tlaik 2^1 in which said plate 
has a length longer than said width, and ^aiJJ lower surface has 
concave curvature parallel to said length, teald concave curvature 
having a radius of curvature greater than 15\cm and less than 25 
cm. 

295. The plate system of claim 291 Yn which said plate 
has a length longer than said width, and said lpwer surface has a 
first concave curvature parallel to said width. 

296. The plate system of claim 295 in\which said first 
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concave curvature has a radius of curvature in the order of 
approximately 1^6 to 21 mm. 

297. 'The plate system of claim 296 in which said lower 
surface of said pl^te has a second concave curvature parallel to 
said length. 

298. The plkte system of claim 297 wherein said second 
concave curvature has a \adius of curvature greater than 15 cm 
and less than 25 cm. 





Lqal plate for engaging at least 

ne along the anterior, aspect 
surface for contacting 
p opposite to said 
of bone screw 
i plate from said upper 
a \f irst and second of 



>9 . An anterior 
two vertebrae of a human cei 
of the spine, said plate ha^ 
the cervical vertebrae and ar^ 
lower surface, said plate havi} 
receiving holes extending throuc 
surface to said lower surface, at 
said bone screw receiving holes being associated with a first of 
the cervical vertebrae, and a recess associated with said at 
least first and second of said bone screw Deceiving holes, said 
recess having a configuration for retaining A locking element for 
locking at least two bone screws in said at least first and 
second bone screw receiving holes, the central longitudinal axis 
of said recess being offset from a transverse line passing 
through the central longitudinal axes of said fir^t and second 
bone screw receiving holes, 
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300^. The plate of claim 299 further comprising at least 
a third bone screw receiving hole corresponding to the area 
between the f irs& and second cervical vertebrae, and said recess 
being associated w\th said first and second bone screw receiving 
holes and with said Vhird bone screw receiving hole. 

301. The plate of claim 300 in which said recess 
overlaps a portion of said first bone screw receiving hole and 
said third bone screw receiving hole. 

302. The plate of claim 299 in which said recess 
overlaps a portion of at leasit fbur bone screw receiving holes. 



.aim 



9 in which said plate has a 
d said lower surface has a first 



sai 



/idth. 



aim v0\ 



in which said first 
:ure in the order of 



303 . The plate 
length longer than said wid 
concave curvature parallel t 

304 . The plate of 
concave curvature has a radius CU 
approximately 16 to 21 mm. 

305. The plate of claim 299 ih\ which said lower 
surface of said plate has a second concave\ curvature parallel to 
said length. 

306. The plate of claim 305 whereiVi said second 
concave curvature has a radius of curvature greater than 15 cm 
and less than 25 cm. 

307. The plate of claim 299 in which sakLd plate has a 
length sufficient to span at least three consecutiVe vertebrae 
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308. The plate of claim 299 in which said lower 



surface of saick plate has a complex concave curvature configured 
to mate with the Vertebral bodies of the at least two vertebrae, 
and each bone screws receiving hole has a longitudinal axis that 
is generally perpendicular to said lower surface at the location 
of said bone screw receiving hole and each of said bone screw 
receiving holes is formed, to retain a respective bone screw in a 
position in which the longrtudinal axis of said respective bone 
screw is aligned with the longitudinal axis of said bone screw 
receiving hole. 

309. The plate of claito 299 in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving nples form an included 



angle of greater than 14 degrees and \|.ess 

310. The plate of claim 2y9 
longitudinal axes of the bone screw >rece: 
one of said pairs of bone screw receiv 



p 30 degrees, 
lcn the central 
t vi^g holes of at least 
es form an included 



angle greater than 20 degrees and less than\30t degrees. 

311. The plate of claim 299 in whicla at least a portion 
of said lower surface comprises a bone growth material. 

312. The plate of claim 299 in which BSt least a portion 
of said lower surface comprises a bone ingrowth material. 

313. The plate of claim 299 in which at \least a portion 
of said plate is coated with a material to induce the formation 
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of bone . 



5 



314. \The plate of claim 299 in which said plate 
comprises bone m^rphogenetic protein. 

315. Thk plate of claim 299 in which at least a 
portion of said plate is made of a material which is resorbable. 

316. The pla^e of claim 315 in which said resorbable 
material is polygyconate . 

317. The plate\pf claim 315 in which said resorbable 



material is impregnated wi 

318. The plate 
of said lower surface is 

319. The plate 
portion is impregnated wi 

320. The plate 
of said lower surface compri 




promoting substance . 

which at least a portion 
o promote bone ingrowth, 
which said textured 
promoting substance . 

which at least a portion 
leased bone growth 



inducing material . 

321. The plate of claim 299 inVwhich at least a portion 
of said lower surface is roughened to promote the growth of bone 
along said lower surface. 

322. The plate of claim 299 in whi\ch said aperture 
comprises a slot along the longitudinal axis or said plate. 

323. The plate of claim 299 in which\at least at one 
end of said plate includes means for engaging a compression tool 



324. The plate of claim 323 in which skid engaging 
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means comprises a recess. 

325\ The plate of claim 323 in which said engaging 
means comprises\a depression in said at least one end of said 
plate . 

3%6 . An ^interior cervical plate for engaging at least 
two vertebrae^ of a human cervical spine along the anterior aspect 
of the spine, said plate having a length sufficient to span at 
least two adjacent cervical vertebrae, said plate having a lower 
surface for contacting tnte cervical vertebrae and an upper 
surface opposite to said loweT^^urf ace, said plate having a 



plurality of bone screw recjfei^ing ti 
plate from said upper surfa' 
first and second of said bo 
associated with a first of t 
for retaining a locking elemen 



es extending through said 
said Wer surface, at least a 
elving holes being 
idal vertebrae, and a recess 
locking bone screws in said 



\e screw rec 



ce 



for 

bone screw receiving holes, said recedes having a central 
longitudinal axis offset from a transversa line passing through 
the central longitudinal axes of said f ihpn and second bone screw 
receiving holes, and a locking element movlably engageable in said 
recess being movable from at least a first Aosition to a second 
position, said locking element being configured so as to permit 
insertion of bone screws into each of said first and second bone 
screw receiving holes when in said first position, and said head 
bearing against at least a portion of at least one of said bone 
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o 



t 

screws in sai\i first and second bone screw receiving holes when 
moved to said sfecond position. 

327. The plate of claim 326 in which said locking 
element has a bearrng surface for bearing against a bone screw, 

328. The pJNate of claim 326 in which said locking 
element has a camming surf ace . 

329. The plateXof claim 326 in which said locking 
element has a ramped surface. 

330. The plate o\ claim 326 in which said recess has a 
threaded portion. 

331. The plate off 
element comprises a threadec 



\aim 3^0 in which said locking 



332 . The plate of 
element has a camming surface 



portion. ^ 
laimY$3 0 in which said locking 



333. The plate of cla^m 33\\n which said locking 
element has a ramped surface . 

334. The plate of claim 330 ir\Jwhich said locking 
element comprises a screw having a head portion and a threaded 
shaft . 

335. The plate of claim 330 in whi\h said locking 
element has a camming surface. 

336. The plate of claim 330 in which \said locking 
element has a ramped surface. 

337. The plate of claim 326 in which feaid locking 
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element comprises a rivet 

338. Vrhe plate of claim 337 in which said rivet has a 
camming surface . 

339. The ^plate of claim 337 in which said rivet has a 
ramped surface, 

340. The plVte of claim 326 in which said recess has 
at least one camming surface for cooperation with said locking 
element . 

341. The plate o\ claim 326 in which said head has at 
least one segment removed /tnegrelsrom. 

342. The plate\of c\aim\*41 in which said removed 
segment has the same or greater Vadium of curvature as the 
corresponding bone screw refceivin$ 

343. The plate of \ciaim V52 6\ turtner comprising an 
opening in the side wall of sa3s^/bonX sarew receiving holes in 
communication with the side wall of saYdVecess, said locking 
element having a plurality of projectiortg to fit within said side 
wall openings so as to cover a portion of\said bone screw 
receiving hole when said locking element i^ moved from said first 
position to said second position. 

344. The plate of claim 343 in whicft said projections 
have a ramped surface . 

345. The plate of claim 326 in which \said locking 
element is permanently attached to said p] 
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346. \The plate of claim 326 in which said locking 
element has at least three segments removed therefrom, each of 
said at least three, segments corresponding to a different bone 
screw receiving hole\whereby movement of said locking element 
from said first position to said second position causes said 
locking element to bear\against at least a portion of the bone 
screws in said three bone\ screw receiving holes. 

347. The plate &f claim 326 in which- said locking 
element has at least four segments removed, each of said at least 
four segments corresponding j^^a different bone screw receiving 

ig element from said first 



>cKi 



^s said locking element to 
sone screws in said four 



hich said locking 

e screw receiving hole 



hole whereby movement of sai 
position to said second pos4tion\ caus^ 
bear against at least a portion ot 
bone screw receiving holes 

348. The plate of clAi,m 32^ i\ 
element covers at least a portic 
when placed in said recess. 

349. The plate of claim 326 in Vhich said locking 
element covers at least a portion of one oi^ said bone screw 
receiving holes. 

350. The plate of claim 326 in wh^ch said plate has a 
length longer than said width, and said lowe^ surface has a first 
concave curvature parallel to said width. 

351. The plate of claim 350 in whilch said first 
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concave curvature has a radius of curvature of the order of 
approximately 16-21 mm. 

352. ThA plate of claim 326 in which said lower 
surface of said plat^ has a second concave curvature parallel to 
said length. 

353. The plaYe of claim 352 in which said second 
concave curvature has a radius of curvature greater than 
approximately 15 cm and lass than approximately 2 5 cm. 

354. The plate o\f claim 326 in which said plate has a 
generally rectangular conf igaffaTb^pn with lobes extending from at 
least the corners of said glatte andXhas at least one of said bone 
screw receiving holes located w\j.thin \the circumference of said 
lobes. 

355. The plate of Vlaim 
length sufficient to span at ]>east/ toreJe consecutive vertebrae. 

356. The plate of claim 326\ in which the central axes 
of said bone screw receiving holes are perpendicular to said 
lower surface of said plate, 

357. The plate of claim 326 in Which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holes form an included 
angle of greater than 14 degrees and less than 3 0 degrees. 

^358. The plate of claim 326 in whiqji the central 
longitudinal axes of the bone screw receiving Yholes of at least 



26 Vn which said plate has a 
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one of said pairs of bone screw receiving holes form an included 
angle greater than 20 degrees and less than 30 degrees. 

359. The plate of claim 326 in which at least a 
portion of said lower surface comprises a bone ingrowth material. 

360. The plate of claim 326 in which at least a portion 
of said lower surface aomprises a bone growth material. 

361. The platA^cDf claim 326 in which at least a portion 
of said plate is coatqd w\th\ material to induce the formation 
of bone . 

362. The plaue of alaim N \26 in which said plate 
comprises bone morphogeny 

363 . The plate > 
portion of said plate is 

364. The plate of cj 
material is polygyconate , 

365. The plate of claim 363 YLn which said resorbable 
material is impregnated with a fusion promoting substance. 

366. The plate of claim 326 in which at least a portion 
of said lower surface is textured so as to\promote bone ingrowth. 

367. The plate of claim 366 in which said textured 
portion is impregnated with a fusion promoting substance. 

368. The plate of claim 326 in which\at least a portion 
of said lower surface comprises a time released\bone growth 
inducing material . 



in which at least a 
^rial which is resorbable, 
which said resorbable 
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369 .v The plate of claim 326 in which at least a portion 
of said lower surface is roughened to promote the growth of bone 
along said lower \surf ace . 

370. The plate of claim 326 in which at least one end 
of said plate has means for removably engaging a compression 
tool. \ 

371. The p])ate of claim 370 in which said engaging 
means comprises a depression at least one end of said plate. 

372. The plata of claim 326 in which said plate 
includes an opening proxi^fet£ said second bone screw receiving 
holes associated with sjkid a^econX adjacent vertebrae. 



373. The plate of 
comprises a slot along t\he lon< 

3 7*4. An anterJSpr cer 
two vertebrae of a human 
of the spine, said device compr 

a plate having a firs 
sufficient to span at least two 
plate having a lower surface for 
vertebrae and an upper surface 
said plate having a plurality o 
extending through said plate from 
lower surface, at least a first 
receiving holes being associated 




72 in which said opening 
f said plate. 

engaging at least 
the anterior aspect 

end, and a length 
cal vertebrae, said 
the cervical 
aid lower surface, 
receiving holes 
surface to said 
aid bone screw 
f the adjacent 
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vertebrae, and k recess for retaining a locking element for 
locking bone screws in said bone screw receiving holes, said 
recess having a cenkral longitudinal axis offset from a 
transverse line passing through the central longitudinal axes of 
said first and second none screw receiving holes, and a locking 
element movably engageabYe in said recess having a head and being 
movable from at least a first position to a second position, said 
head having a conf iguratior\so as to permit insertion of bone 
screws into said first anc^sc&jd second bone screw receiving holes 

Lid head bearing against a 



:ed\into said first and said 
moved to said second 



)ne 



each having a 
respective one of said 



when in said first positiqn, ai 
portion of the bone screws\inse] 
second bone screw receiving \holes\whei 
position; and 

a plurality of 
longitudinal axis and insertable Vnto 
bone screw receiving holes in a directi&A from said upper surface 
to said lower surface to secure said plam to a vertebra. 

375. The plate of claim 374 in wj^ich said locking 
element has a bearing surface for bearing against a bone screw. 

376. The plate of claim 374 in whid^i said locking 
element has a camming surface, 

377. The plate of claim 374 in which ^aid locking 
element has a ramped surface. 

378. The plate of claim 374 in which skid recess has a 
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threaded portion. 



\ 



379. The plate of claim 378 in which said locking 
element comprises threaded portion. 

380. The p>late of claim 378 in which said locking 
element has a camming^ surf ace . 

381. The platt^i of claim 374 in which said locking 
element has a ramped surface 

382. The plate Af claim 378 in which said locking 
element has a head portion Vjaei-^ threaded shaft 

383. The plate of <\laim\382 in which said locking 
element has a camming surface, 

384. The plate cf cl^im 3)^2 in which said locking 
element has a ramped portion sui\tace$. 

385. The plate of claiy 2$82\ in which said locking 
element is a rivet 

386. The plate of claim \85 i\n which said rivet has a 
camming surface, 

387. The plate of claim 385 \n which said rivet has a 
ramped surface , 

388. The plate of claim 374 ih which said recess has 
at least one camming surface for cooperation with said locking 
element . 

389. The plate of claim 374 in tyhich said locking 
element has at least two segments removed ttherefrom, said removed 
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segments being arcuate and have the same or greater radius of 
curvature than a corresponding bone screw receiving holes. 

390. The Vlate of claim 374 further comprising an 
opening in the side waG.1 of said bone screw receiving holes in 
communication with the side wall of said recess, said locking 



element having a plurality of projections to fit within said side 



\ 



wall openings so as to cover a portion of said first, second, and 
intermediate bone screw receiving holes when said locking element 
is moved from its first pos^€ r 55r^to its second position. 

3 91. The plate of claim 3 9vQ in which said projections 



have a ramped surface . 

3 92. The plate o^E claim\3 
element is permanently attacked to 



7\ im which said locking 
id piate. 



393. The plate of claim 3y/4\in which said locking 
element has at least three segments removed therefrom, each of 
said at least three segments corresponding to a different bone 
screw receiving hole whereby movement of said locking element 
from said first position to said second pos^ion causes said 
locking element to cover at least a portion o\f three bone screw 
receiving holes. 

394. The plate of claim 374 in which\ said locking 
element has at least four segments removed therevErom, each of 
said at l^ast four segments corresponding to a different bone 
screw receiving hole whereby movement of said locking element 
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from said first position to said second position causes said 
locking element to opver at least a portion of four bone screw 

receiving holes. 

395. The plat^ of claim 374 in which said locking 
element covers at least ©ne of said bone screw receiving holes. 

396. The plate\of claim 374 wherein said plate has a 
length longer than said width, and said lower surface has a first 
concave curvature parallel to said width. 

397. The plate of alaim 396 wherein said first concave 
curvature has a first radius^ o^syrvature of approximately about 
16-21 mm . 



39tf\ wherein said lower surface 
uryature parallel to said 



398. The plate ofl clai 
of said plate has a second coficave 
length. 

399. The plate of claim 398\wtierein said second 
concave curvature has a radius of curvanure greater than 
approximately 15 cm and less than approximately 25 cm. 

400. The plate of claim 374 in which said plate has a 
generally rectangular configuration, has lolbes extending from at 
least the corners of said plate, and has at least one of said 
bone screw receiving holes are located within\the circumference 
of said lobes. 

401. The plate of claim 374 in which \said plate has a 
length sufficient to span at least three consecutive vertebrae 
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402. The plate of claim 374 in which the central axes 
of said bone screw Yeceiving holes are perpendicular to said 
lower surface of saiaV plate. 

403. The plaqe of claim 374 further comprising a 
plurality of bone screws\each having a head dimensioned to 
achieve an interference fit with a respective one of said bone 
screw receiving holes. 

404. The plate of\ claim 403 in which said bone screw 
and said locking element have\heads with means for engagement by 
the same tool for rotating yfeaicf^pone screw and said locking 



element 



405. The plate ot clai 
has a first head with an irregular 
first head for engagement witl\ a sc 



4 0^3 in which said bone screw 
>ssion in the top of said 
river; and said locking 
element has a second head with aiKjL>rreVAar depression in said 
second head for engagement with a screwordWer, whereby both said 
first and said second heads may be engage^ ]by the same 
screwdriver . 

406. The plate of claim 403 in wh\ch each of said bone 
screws is a self-tapping screw. 

407. The plate of claim 403 in which each of said bone 
screws has a tip remote from said head, a shank\ which is tapered 
from said head to said tip, and a thread having a substantially 
constant crest diameter over substantially the leLngth of said 
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• 



shank. 

408. TheV plate of claim 407 in which said thread of 
each of said bone scrtews has a thin profile and a sharp crest. 

409. The plate of claim 403 in which said bone screws 
and said locking element no not project above the upper surface 
of said plate when said plate is installed. 



410. The plate of \claim 374 in which said recess 



v 



OJ 

\ V 

3 7V4 jSn which said bone screw 
er borMon and a smaller lower 



includes a thread on the interior of said bone screw receiving 
hole. I \ 

411. The plate of claim X 74 i n which said bone screw 
receiving hole has mean§ for prev*enti\pg a bone screw from passing 
through said bone screw Receiving 

412. The plate o\ claim 
receiving hole has an upper aiametk 

diameter portion to prevent a bbn£ screw being placed in said 
bone screw receiving hole from passing t\rough said bone screw 
receiving hole 

413. The plate of claim 374 in which the central 
longitudinal axes of the bone screw receiving holes of at least 
one of said pairs of bone screw receiving holies form an included 
angle of greater than 14 degrees and less than\3 0 degrees. 

414. The plate of claim 374 in which \t he central 
longitudinal axes of the bone screw receiving hbles of at least 
one of said pairs of bone screw receiving holes \form an included 
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angle greater than 2 0 degrees and less than 3 0 degrees. 

415. The plate of claim 374 wherein at least a portion 
of said lower surface comprises a bone ingrowth material. 

416. The plate of claim 374 in which at least a portion 
of said lower surface comprises a bone growth material. 

417. The plate of claim 374 in which at least a 
portion of said plate is made of a material which is resorbable. 

418. The plate ot\ claim 417 in which said resorbable 
material is polygyconate , 

aim 417 in which said resorbable 
on promoting substance. 



419. The plate o 
material is impregnated 

420. The plate 
of said lower surface is 

421. The plate 
portion is impregnated with 

422 . The plate of c 




in which at least a portion 

ich said textured 

ng substance, 
fch at least a portion 



of said lower surface comprises a timeYeleased bone growth 
material . 

423. The plate of claim 374 in\which at least one of 
said ends of said plate has means for removably engaging a 
compression tool . 

424. The plate of claim 423 in whVLch said engaging 
means comprises a depression in said at least\ one end of said 
plate . 
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425. The plate of claim 374 in which said plate 
includes an opening proximate said second bone screw receiving 
hole associated with said second adjacent vertebrae. 

426. The plane of claim 425 in which said opening 
comprises a slot along tnfe longitudinal axis of said plate. 

42*7. An anterior Yervical plating system for engaging 
at least three vertebrae of a\human cervical spine along the 
anterior aspect of the spine, aaid device comprising: 

a plate having a generally rectangular configuration 
with a first end, a second end, slides 



span at least two adjacent cervic 
rounded lobes at leach co 
rectangular conf igurati\pn and 
sides between said first\and 



and a length sufficient t 
1 vertebrae, said plate having 
of said generally 
ng rounded lobes on said 
d ends ; 



a lower surface for contacting the cervical vertebrae 
and an upper surface opposite to said lower surface; 

a bi- concave curvature for confirming to the anterior 
aspect of the cervical spine in lordosis, said bi -concave 
curvature having a longitudinal concave curvature along the 
longitudinal axis of said plate and a nransverse concave 
curvature along the transverse axis of said plate; 

a plurality of bone screw receiving holes extending 



through said plate from said upper surfa 



surface, a respective one of said plural 1 
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ce to said lower 
ity of bone screw 

v 



m 
fin 



Uf 

01 



tu5 

E i- 



receiving ho^es located at each of said rounded lobes such 
that said plaoe has a first pair of said bone screw 
receiving holes\located at said first end of said plate and 
corresponding to V first of the adjacent vertebrae, a second 
pair of said bone sVrew receiving holes corresponding to a 
second of the adjacent vertebrae, and a third pair of said 
bone screw receiving nples corresponding to a third of the 




adj acent vertebrae ; 

a locking ele 
said first pair of 
element receiving 
plate concentric witft 
opening, and overlappi 
bone screw receiving hol^ 
longitudinal axis offset fr 
through the central longitudinal 



iving opening positioned between 
receiving holes, said locking 
ded by a recess in said 
^element receiving 

aid first pair of 
having a central 
rse line passing 
f said first pair of 



bone screw receiving holes; 

a locking element positioned 
receiving opening and having a head pos 
recess, said head having a top surface 
engaging a tool used to lock and unlock 
said plate, said head being configurec 
of bone screws into said bone screw re 
first unlocked position and to bear 

C : \TEMP\CERVI CAL . wpd 



ocking element 

within said 
pression for 
Rocking element to 
permit insertion 

es when in a 
east a portion of 



the bone screw said bone screw receiving holes when moved to a 
second locked positYon. 

428. The pliate system of claim 427 in which the central 
longitudinal axes of tnfca bone screw receiving holes of at least 
one of said pairs of bone\screw receiving holes form an included 
angle of greater than 14 degrees and less than 3 0 degrees. 

429. The plate system of claim 427 in which the central 
longitudinal axes of the bone acrew receiving holes of at least 
one of said pairs of bone screw Receiving holes form an included 
angle greater than 2 0 degrees a^d^e^s than 3 0 degrees. 



em of\cl; 



width . 



430. The plate syst 
has a length longer than said 
concave curvature parallel to ^aid lerij 
having a radius of curvature; gre^ 
cm. 



iter tl 



\m 427 in which said plate 
said lower surface has 
, said concave curvature 
15 cm and less than 2 5 



431. The plate system of claim in which said plate 
has a length longer than said width, and saiM lower surface has a 
first concave curvature parallel to said widtl 

432. The plate system of claim 431 iVi which said first 
concave curvature has a radius of curvature in t\ie order of 
approximately 16 to 21 mm. 

433. The plate system of claim 432 in v^iich said lower 
surface of said plate has a second concave curvature parallel to 
said length. 
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434. ^Thfe plate system of claim 433 wherein said second 



concave curvature has a radius of curvature greater than 15 cm 
and less than 25 cm. 

methock for joining adjacent vertebrae of the 
anterior cervical spine together with a plating system composed 



4^. A 



rtebra by driving a sharp - 
to create a pilot hole 



,br 



ysaid sharp -ended tool is 
stanti'ally removed; and 
the\ pilot hole through the 



of a plate having a plurality of bone screw receiving holes and a 
plurality of bone screws ead^i securable in a vertebra through a 
respective one of the bone sg^w receiving holes, said method 
comprising the steps of: 

forming a pilot ftiole i\i a 
ended tool into the bone of\the v^rt* 
whereby the bone material dia^placec 
driven into the vertebrae and \iot su^ 
inserting a bone screv\intc 
respective bone screw receiving hole o^\tt\e plate to attach the 
plate to the vertebrae 

436. The method of claim 435 in tohich said pilot hole 
forming step includes th sub-step of drivincX said sharp-ended 
tool to a final depth which is short of the posterior cortex of 
the vertebra, 

437. The method of claim 436 further Comprising the 
step of positioning the plate on the vertebra, anJi said step of 
forming the pilot hole includes the sub- step of driving the 
sharp-ended tool through a bone screw receiving hole in the 
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plate , 



438. The \method of claim 437 further comprising the 



\ 



step of engageably aligning said sharp-ended tool to a bone screw 

) \ 

receiving hole in the p v late. 

439. The methods, of claim 437 in which the inserting 
step includes the sub- step Y>f screwing a bone screw into the 
pilot hole through the bone screw receiving holes of the plate. 

440 . The method of Ylaim 43 9 in which the inserting 
step includes utilizing a self -Dipping screw. 

441. The method of (claiV 4|S^0 further comprising the 
step of locking the bone screW to t\m$ plate after the bone screw 
is screwed into said vertebrae 

442. The method of cUaim 4^\n which the forming step 



ended tool contained 
to said plate prior 



includes the sub-step of utiliz 
within a housing and said housing 
to being driven into said vertebrae* 

443. The method of claim 442 in ^hich\the forming step 
includes the sub- step of driving said sharp \ended tool into said 
vertebrae coaxial with the bone screw receiving holes of the 
plate . 

444. The method of claim 435 further Comprising the 
step of rotating said sharp-ended tool 

4^^. A method for joining at least two\adjacent 
cervical vertebrae together anteriorly with a plating system 
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comprising a plate having a length sufficient for contacting the 
two adjacent cervaScal vertebrae and having a plurality of bone 
screw receiving holes and a plurality of bone screws each 
securable in a respective vertebra through a respective one of 
the bone screw receivi\g holes, said method comprising the steps 
Of: 

positioning saiA plate so as to align at least a 
transverse pair of the bone\screw receiving holes with each of 
the adjacent vertebrae; 

attaching said plat^ to a first of at least one of the 
two adjacent vertebrae; 

compressing the space Ipetween two adjacent vertebrae; 

and 



second of the two vertebrae, 
5 \n which the compressing 



attaching the plate no tl^e 

446. The method of claim 
step includes: 

securing an engaging pds^ to V Isecond vertebrae; 

applying the first arm of a compression tool having a 
first arm and a second arm and means for moving said first and 
said second arm towards one another to said engaging post and 
said second arm to a portion of said plate Attached to the first 
of the vertebrae; and 

applying a compression force to thje space between said 



two adjacent vertebrae by moving said first 



arm towards said 
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second arm. 



447. The method of claim 446 in which said engaging 
post is a sharpened rod and said sharpened rod is secured to the 
second adjacent vertebrae by embedding the sharpened rod into the 
second vertebrae to a \lepth less than the depth of the body of 
the second vertebrae, 

448. The method\of claim 446 in which said vertebral 
body engaging post is driven to a final depth which is short of 
the posterior cortex of the respective vertebra. 

449. The method of claim 446 in which the engaging post 
is installed through an opening\in the plate intermediate the 
ends of the plate and alignable v\it>f fifee second vertebrae, 

450. The method of cladJfn 446^.in which the compression 

\ V 

tool is attached to the vertebral b^dy engaging post and to the 
plate . 

4 \l . A method for compre^si 
ies with a\plat 



bod 



tool ; 



wq adj acent vertebral 
plate comprising the step^of 1 
engaging the plate with a first\arm of a compression 



engaging the spine with a vertebral body penetrating 
member affixed to a second arm of said compression apparatus; and 

utilizing said compression apparatus to shorten the 
distance between said first and second arms. 

452 . The method of claim 451 in wiich said plate 
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engaging step includes the substeps of : 

engaging, said first arm over a first vertebral body 
where said plate hakbeen firmly attached to the first vertebral 
body with a pair of bone screws ; 

engaging said\ second arm over a second vertebral body; 

and 

securing said pj^te to said second vertebral body with 
at least one bone screw following said step of shortening the 
distance between said f irst^j^iic} second arms of said compression 
tool . 

4*53 . Apparatus for cotyprgssirig a spinal disc space 
disposed between two adjacent ve^tjeb^ae ^>f a cervical spine, 
comprising : 

a body; 

a first arm having iT^f irst\end and a second end, said 
first arm fixedly attached at its first end to said body; 

a second arm having a first and and a second end, said 
second arm movably attached at its first end to said body; 

means for imparting relative movement to said first and 
said second arms toward one another to create a compression force 
between said first and second arms; and 

means for preventing movement olf said second arm away 
from said first arm, said preventing means associated with said 
body and said second arm. 
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454. The apparatus of claim 453 in which the second end 
of at least one of Baid first and second arms has an opening for 
removably receiving an engagement device. 

455. The apparatus of claim 454 in which said engaging 
device comprises a shaA) peg. 

456. The appa^tus of claim 454 in which said engaging 
device comprises a hook. 

457. The apparatus of claim 454 in which said engaging 
device is movable in a rotational manner and extendible along the 
axis of said arms. 



is of\a 



4 58. The appara 
preventing means compris 
imparting means for movirtg sal 
with said second arm connected 



s\of c\laim 453 in which said 

atcheted member, and said 
rm comprises a gear associated 
o\a handle whereby rotation of 



said handle in a first direction\ mpves said first arm toward said 
second arm. 

459. The apparatus of cl^im 454 including a self- 
locking and release assembly, said self-locking and release 
assembly engaging said ratcheted member to prevent movement of 
said first and said second arms away If rom one another while in a 
first position and whereby said self -[Locking assembly may be 
disengaged from said ratchetings to a second position by 
operation of said release mechanism connected to said self- 
locking assembly. 
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4%^ . A pilot hole forming apparatus for creating a 
pilot hole in a cerVical vertebral body comprising: a hollow 
tubular member having a top end and a lower end configured to 
cooperatively engage a bone screw receiving hole in a cervical 
plate, a rod having a sharpened-end movable within said tubular 
member between an upper vposition whereby said sharpened-end does 
not project beyond the lower end of said tubular member and a 
lower position wherein said sharpened-end projects below said 
lower end of said tubular member, said rod having an upper 
portion that extends above \the upper end of said tubular member, 

:o said rod force to said upper 



ened-end of said rod out of 
end having sufficient length 
nd into the vertebral body to 
epth of the vertebral body. 
460 further comprising 



whereby applying a force coa 
portion of said rod drives/ tl\e sharii 
said tubular member, said J sha^pen^ 
to pass through the cervidal pj\at/e 
a predetermined depth less \thaiy\the 

461. The apparatus of claim 
means for engaging the plate. 

462. The apparatus of clatm 460 in which said lower end 
of said hollow tubular member has a Ireduced diameter portion. 

463. The apparatus of claipn 462 in which said reduced 
diameter portion is threaded. 

464. The apparatus of claim 460 in which top end of 
said upper end of said rod has an increased diameter portion 
capable of being hit by a hammer fojr driving the sharpened-end of 
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the rod into the vertebral body. 

465. The\apparatus of claim 460 including means for 
restricting the distance that said rod can extend out of said 
lower end of said tublilar member. 

466. The apparatus of claim 465 for use in the human 
adult cervical spine in which the distance that the rod can 
extend out of said lower end of said hollow tubular member is 



appars 



e vertebrae with which it is to be used, 
us of claim 466 in which said hollow 
d to cooperatively engage a bone screw 



less than the dep 

467. Th 
tubular member is \conf igu 
receiving hole of 

coaxial to the central long^£\u&inal axis of the bone screw 
receiving hole. 

468. The app 
end of said rod has surface d 
said rod is rotated. 

469. The apparatus of claim 460 in which said 
sharpened- end extends from said| tubular member a length of 8-2 0 
mm. 



spinal \pMte so as to form a pilot hole 
mail 



tus\of X&laim 460 in which the sharpened- 
ige^j to facilitate moving bone when 



470. The apparatus of 



claim 460 in which said 



sharpened^- end has a major diamei:er of 2 mm. 

'1. A bone screw for use in attaching medical devices 
to the anterior aspect cervical spine vertebrae, said screw 
comprising a head, a shaft attached to said head and terminating 
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at a tip, said shaft having a thread, said shaft having a varying 
root diameter from proximately below said head to proximately 
above said tip, the outer diameter of said thread being 
substantially uniformly equal from proximately below said head to 
proximately above said tip, said thread having a thin profile and 
a sharp crest, said head having a transverse cross sectional 
dimension greater than the transverse cross sectional dimension 
of said shaft, and further comprising a recess for coupling to a 
driver instrument . 

472. The bone screw of claim 471 in which said tip is 

sharp . 

473. The bone screw of claim 471 in which said root of 
said shaft has an arcuate shape. 

474. The bone screw of claim 471 in which said thread 
is of a lesser diameter at said tip than above said tip. 

475. The bone screw of claim 473 in which said arcuate 
portion of said shaft has an increasing radius of curvature from 
said tip towards said head. 

476. The bone screw of claim 471 in which said bone 
screw has a head, and said head has a convex top surface. 

477. The bone screw of claim 471 in which said head has 
a flat portion. 

478. The bone screw of claim 471 in which said head has 
a first upper diameter section and a smaller lower diameter 
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section . 

479. The bone screw of claim 471 in which said head has 
engagement means for engagement with a screw driving tool . 

480. The bone screw of claim 479 in which said 
engagement means is an irregular recess. 

481. The bone screw of claim 471 in which said bone 
screw is at least in part made of a resorbable material. 

482. The bone screw of claim 471 having a length of 
approximately 10-22 mm. 

483. The bone screw of claim 482 having a thread pitch 
of 1.5-2.0 mm. 

484. The bone screw of claim 471 in which the outer 
diameter of the threads in 4-5 mm. 

4^5. A bone screw for use in human spinal surgery, said 



screw having ^ head portion, a threaded shank portion, and a tip, 
said threaded shank portion having a length from about 10 mm to 
about 22 mm and a head length from about 1 mm to about 3 mm, said 
threaded shank portion having a maximum outside diameter from 
about 3.6 mm to about 5.2 mm and said head having a diameter from 
about 3.8 mm to about 7.0 mm, said screw having a thread pitch 
from about 1.2 5 mm to about 2 . 5 mm and a sharp and thin threaded 
profile wherein the apex of the two faces of the thread have an 
angle of less than 21 degrees and the base of said thread is less 
than 0.5 mm thick and said screw has a root diameter that 
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increases from proximately above said tip along the longitudinal 
axis to proximately below the head portion of said screw and 
said thread outer diameter being generally constant from below 
said head portion to said tip portion. 

486. The bone screw of claim 485 in which said fluting 
interrupts at least the most distant two thread turns at said 
tip . 

487. The bone screw of claim 485 in which said screw 
has a tapered tip and at least the first thread of said tip has a 
diameter less than the diameter of the other screw threads. 

488. The bone screw of claim 485 in which said bone 
screw is made of a resorbable material. 

489. The bone screw of claim 485 being made of a metal 
suitable for human implantation. 

490. The bone screw of claim 485 in which said tip 
being fluted by at least one cut out section so as to make said 
screw self -tapping . 

A bpne^ecrew locking element for use in 
association with an anuerfcior cervical plating system, said 
locking element com^isiRg \k member having a head, said head 
having a width and atVeaat uwo segments removed from said head 
for the width of said head.X \ 

492. The bone screw\ locking element of claim 491 in 
which said member is a screw having a threaded shaft. 
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493. Tnfe bone screw locking element of claim 492 in 
which said member P^as a camming surface on the bottom of said 
head . 

494. The bohe screw locking element of claim 492 in 
which said member has 5^ ramped surface on the bottom of said 
head. 

495. The bone fecrew locking element of claim 491 in 
which said member comprises a rivet having a top segment and a 
bottom segment connected ny a reduced diameter segment. 

496. The pone scarew locking element of claim 495 in 
which said rivet hap a camm^ng^surf ace on the bottom surface of 
said top segment . 

497. The bdne sere 
which said rivet has a\cammi 
bottom segment. 

498. The bone screw lfcckiftg element of claim 495 in 
which said rivet has a ramped suTpf ac^ on the bottom surface of 
said top segment 

499. The bone screw locking element of claim 495 in 
which said rivet has a ramped surface on the top surface of said 
bottom segment 

500. The bone screw locking \element of claim 491 in 
which said member comprises a threaded Vmember . 

501. The bone screw locking element of claim 491 in 



Ticking element of claim 495 in 
nd surface on the top surface of said 
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which said head has a camming surface. 

502. The borrfe screw locking element of claim 491 in 
which said head has a lumped surface. 

503. The bone \s crew locking element of claim 491 in 
which said member has at \ least one projection extending from said 
head . \ 

504. The bone sdrew locking element of claim 491 in 
which said head has/^t^eakt three removed segments. 

505. The bone scJew locking element of claim 491 in 
which said head has\ at leasn\four removed segments. 

506. The hone screw \ocking element of claim 4 91 in 
which at least a pornion of ^WiaVhead is flexible. 

507. The bone screw yrocking element of claim 4 91 in 
which said heads has at\least bn& slot for providing flexibility 
to at least a portion of said neaa. 

508. The bone screw lacking element of claim 491 in 
which said removed segments are arcuate. 

K bone screw locking element for use in 
association with an anterior cervical plating system comprising a 
member having a head, said head having a width and at least a 
portion of said head being flexible. 

510. The bone screw locking element of claim 509 in 
which said head has at least one slat for providing flexibility 
to at least a portion of said head. 1 
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511. The bone screw locking element of claim 509 in 
which said member is k screw having a threaded shaft. 

512. The boqp screw locking element of claim 511 in 
which said member has A camming surface on the bottom of said 
head. 

513. The bone kcrew locking element of claim 511 in 
which said member has a Ramped surface on the bottom of said 
head. 

514. Thle bone^scnrew locking element of claim 509 in 
which member comprises a ra^et having a top segment and a bottom 
segment connectedly a redip^d\diameter segment, 

515. The ^bone scJreWXl&cking element of claim 514 in 
which said rivet has\a camijnir^ \gurf ace on the bottom surface of 
said top segment 

516. The bone screw locking element of claim 514 in 
which said rivet has a camming ^urface on the top surface of said 
bottom segment. 

517. The bone screw locking element of claim 514 in 
which said rivet has a ramped surface on the bottom surface of 
said top segment . 

518. The bone screw lockirib element of claim 514 in 
which said rivet has a ramped surfac^ on the top surface of said 
bottom segment 

519. The bone screw locking! element of claim 509 in 
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which said member comprises a set screw. 

520. The bor^e screw locking element of claim 514 in 
which said set screw has a camming surface. 

521. The bone\screw locking element of claim 509 in 
which said set screw has\ a ramped surface, 

522. The bone screw locking element of claim 518 in 
which said member has at ^.east one projection extending from said 
head. 

523. The bone sctew locking element of claim 509 in 



which said head has at leas? 

524. The bonej sen 
which said head has at 

52 5. The bone 
which said head has at 

52 6. The bone s 
which said head has at least f 

52^. A locking eleme 
anterior plating system compris 



e removed segment . 

king element of claim 509 in 

emoved segments . 
king element of claim 509 in 
e removed segments. 

ng element of claim 509 in 
moved segments, 
use in association with an 
member having a head, said 



wo 



hr 



head having a width and at least\a portion of the bottom surface 
of said head being non uniform. 

528. The locking elementi of claim 527 in which the 
bottom surface of said member has a camming surface. 

529. The locking element \of claim 527 in which the 
bottom surface of said member has a\ ramped surface. 
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member 



losing el 
is a set screw. \ 



53 0. The 



ement of claim 529 in which the 



531. The locking element of claim 529 in which the 
member is a rivet . r t 

532. The/Ts^kjng element of claim 529 in which the 
member has projections, 

533. The\ locking element of claim 529 in which the 
member is a screw. 

534. The lbckijncft element of claim 529 in which the 
member is a set screw\ 

535. The locking 
member is a rivet 



element of claim 52 9 in which the 



536. The locking ^element of claim 529 in which the 
member has projections. 

537. The locking element of claim 529 in which the 
member is a screw. 
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